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NEAR TERM OBJECTI VES

Preparations for TOGA- COARE. The MAS (MODI'S Airborne Sinulator) is
bei ng reconfigured to inprove the instrunent performance in the

| ongwave C2 channel s so that cloud investigations can occur
during TOGA- COARE. Flight configuration of the MAS channels is
bei ng sel ected. The PC support for investigating MAS data quality
inthe field is being enhanced.

Al gorithm Definition. The trispectral thin cloud detection

al gorithm continues to be refined through further study of
situations in the FIRE data which indclude single |layer thin
cloud, m xed | ayers of ice and water cloud, over |and, over ocean.
A paper on this work is being prepared. Additionally, the C2
algorithmis being expanded to estimate cl oud hei ght and anount
for two cloud |ayer situations.

MODI S I nstrument Review. The calibration and spectral sel ection of
the MODI S infrared channels continues to demand attention

Sinul ations of the inpact of spectral channel changes on the cloud
par armet er derivation continue in effects to guide instrument

devel opers. The advantages of a channel in the near infrared for
detection of very thin cirrus are bei ng expl ored.

ACCOVPLI SHVENTS

MAS Reconfiguration. Inspection of MAS data from ASTEX reveal ed
that the expected signal to noise performance for the | ongwave CO2
channels (13.0 to 14.5 mcrons) was unacceptabl e. Repl acenent of
the lens for the | ongwave port is planned for Novenber, before
TOGA- COARE (begi nni ng January 1992); this change is expected to
yield a factor of 1.5 inprovenent. Insertion of a cold filter in
this port is also planned i medi ately after TOGA- COARE and shoul d
yield an additional factor of 2 or 3 inprovenent; unavailability
of the necessary parts forced the inprovenent to occur in two
stages. Furthernore, reduction of the 400 Hz noi se caused by the
circuit pod heater is being worked on at NASA Anmes. Al of these
i mprovenents are expected to bring the MAS close to the required
performance of 1.5 C single sanple noise for all CX® channels out
to 14.0 mcrons. Ken Brown is overseeing these nodifcations with
assi stance from Chris Meller. The necessary resources to cover
cost were secured by Mke King of GSFC, with a wel cone
contribution fromJohn Arveson of NASA Ames.

Pl ans for TOGA- COARE. The MAS configuration for TOGA- COARE has vi s
channel s centered at .66, .94, 1.64, 1.78, and 2.13 mcrons and IR
channels centered at 3.7, 8.6, 11.0, 12.0, 13.3, and 13.8 mcrons.
It is hoped that the addition of the 1.78 mcron near infrared



channel will assist the C® channels in finding very thin cirrus.
On the ferry flight between GQuam and Townsville, the ozone
configuration (generated by Gary Jedl ovec of MBFC) will be flown;
this includes channels around the 9.6 m cron ozone absorption band
(.66, 1.64, 1.98, 3.7 5, 4.5, 4.65, 9.2, 9.6, 10.0, 11.0, 12.5

m crons).

Preparations for On-site TOGA- COARE Support. The capability to
view and investigate MAS data with the on-site PC M| DAS Qui ck
Vi ew System has been enhanced. Additional software has been
prepared that will enable (1) averaging the MAS data to any
resolution, (2) stretching the data through different bit
enhancenent schenes, and (3) viewi ng the data fromthe exabyte
tapes directly.

Algorithmfor Thin Grrus Detection. Three channel brightness
tenperature differencing of the MAS 10, 11 and 12 m cron bands
fromthe 1991 FI RE data has been providing useful information on
cloud properties. Mire recently an automatic threshold version of
the three channel brightness tenperature differencing of the MAS
8, 11 and 12 micron channels (8-11 and 11-12) has been tested. The
t echni que has been tested on single cloud scenes over |and and the
Qul f of Mexico from Decenber 5 and nulti-cloud scenes over the
@il f from Novenber 24 and Decenber 5. The sinple autonated

techni que correctly identifies the progression fromwater cloud to
ice cloud in the imges, but identification of clear regions and
thick |ow water cloud are nore sensitive to the threshold

sel ection and nust be tuned further.

CX2 Investigations. In the last quarter an initial version of an
algorithmfor determning cloud paraneters in two |ayers of clouds
has been coded and testing has begun. Using HHRS data in the 11.1,
13.4, and 14.0 mcron C®2 channels, the | ower and upper cloud

| ayer pressures and effective cloud anmounts are calculated. In a
radi ati ve transfer equation nodel, four unknowns (cloud anount and
hei ghts for each | ayer) are solved from nmeasured radi ances in the
wi ndow channel and the avail able C®2 channels. The | ower cloud

| ayer is not assumed to be opaque. Initial results for two HRS
over passes are showi ng good results; single |ayer C®2 heights from
a non overlap region are conparing well with two | ayer CO2 hei ghts
in the overlap region. Best results continue to be found for thin
over thick clouds, even after expansion of the algorithmto
include all of the C®2 channels on HRS. Further refinenents and
testing will continue; simulations with the MODI' S channel s is
next. It is our intent to generalize the C® slicing algorithmto
acconodat e both single and doubl e cloud | ayers.

I nvestigation of Near IR for Very Thin Grrus Detection. In an
attenpt to enhance the detection of very thin cirrus, near
infrared channels within the 1.4 and 1.9 m cron absorption bands
are being investigated. Wth accurate sel ection of wavel ength, the
reflected signal can be limted to just the upper half of the
troposphere. Detection of very thin cirrus has been denonstrated
by Gao et al. at 1.38 microns; indications are that simlar



success can be realized at 1.78 mcrons. Reconfiguration of the
MAS to include this channel is underway; the possibilities for
including either on the MODI' S are bei ng expl ored but appear to be
slim

ANTI C PATED ACTI VI TI ES DURI NG THE NEXT QUARTER

MODI S Sci ence Team Meeting. Paul Menzel will attend the MDD S
Prelimnary Design Review, the MOD S Calibration Meeting, and the
MODI S Sci ence Team Meeting (Cctober 21-19). Steve Ackerman wil |
joinin for the Science Team Meeti ng.

TOGA- COARE Pl anni ng. Preparations for TOGA- COARE MAS flights will
continue. Chris Moeller will be providing on-site support January
6 to February 4; Paul Menzel's dates are January 14 to Febraury 3.

Publ i cati on of MAS Research. A manuscript has been drafted on the
three channel differencing as applied to MAS, H S, and AVHRR H RS
data; submi ssion to the Journal of Applied Meteorlogy wll occur
this nmonth after sonme further editing . Kathy Strabala of CMS is
leading in this effort.

PROBLEMS/ CORRECTI VE ACTI ON

None to report



